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Introduction
Steel bar Reinforced Concrete (RC) structures have been used for more than 100 years. The major factor 31 limiting the design life of steel RC structures is the corrosion of reinforcing steel bar. When corroded, the 32 steel bar loses strength and leads to deterioration in the strength and ductility of steel RC structural 33 members. One of the solutions to reduce deterioration in the strength and ductility of steel RC structural 34 members is to use Fiber Reinforced Polymer (FRP) reinforcement in lieu of steel reinforcement. FRP 35 reinforcement has several advantages over steel reinforcement such as higher corrosion resistance, higher 36 strength to weight ratio and superior durability in aggressive environment [1] .
37
The Concrete Filled FRP Tube (CFFT) was introduced about two decades ago for efficient use of FRP 
54
In recent years, FRP bar has been investigated as a viable alternative of steel bar in RC structural 55 members in regions where corrosion of steel is a major concern. A number of research studies because the CFRP tube provides higher confinement than that of steel helix at the peak axial load. Also, 161 the mid-height circumferential strains at the peak axial load on compression and tension sides in CFRP tube were significantly higher than those in the steel helix (Table 2) . This is because two-thirds of the total fibers in CFRP tube were oriented along the circumferential direction, which were effective in 164 confining the concrete. Also, the CFRP tube provided continuous confinement to the concrete. (Table 3) . This 186 was attributed to the fact that fibers oriented in the circumferential direction in the CFRP tube were 187 ineffective in resisting flexural loads. However, the fibers oriented in the longitudinal direction in the 188 CFRP tube were effective in resisting flexural loads as indicated by the longitudinal strains in CFRP tubes at peak flexural load (Table 3) 
where f ψ is a reduction factor and is equal to 0.95, a l f , is the actual confinement pressure and rup ε is the 225 circumferential rupture strain of fibers.
226
The fib Bulletin 14 [42] adopted the analysis oriented stress-strain model in Spoelstra d ) from the extreme compressive fiber (Fig. 3b) . The strain in each steel bar was calculated using was calculated using Equation (28).
Modeling of FRP bars in Group CTCR

Analytical Axial Flexural Interactions
The force in steel bar ( s F ) was calculated using Equation (29) interactions. Furthermore, the stress block method can be used to 432 accurately compute the axial loads and bending moments of Groups CT, CTCR and REF.
Comparison of Analytical and Experimental Axial Flexural Interactions
433
The parametric study showed that the actual confinement ratio and orientation of fibers of CFRP tube 
